from the whole plants of S. pulchella Fisch ex Colla. and from S. tridactyla Sch. Bip. ex Hook. f. [13, 14] . From the former species, an anthocyanin, cyanidin 3-O-glucoside was reported [13] . The polymethoxyflavonol, penduletin (5,4´-dihydroxy-3,6,7-trimethoxyflavone) was present in extracts of whole plants of S. parviflora DC. [15] . Two crotonylated flavonols, kaempferol and quercetin 3-O-(6´´-crotonyl)-glucosides were isolated from the aerial parts of S. japonica (Thunb.) DC. [16] .
Rhamnocitrin 3-O-rhamnoside and a dihydrochalcone glycoside, asebogenin 2´-Ogluoside were separated from the whole plants of S. monglica Franchet, together with 3-O-glucosides and 3-O-rhamnosides of kaempferol and quercetin [17] . A flavone glycoside, acacetin 7-O-rutinoside was reported from S. tridactyla Sch.-Bip. [18] . Quercetin and tamarixetin 5-O-glucosides were isolated from the whole plants of S. stella Maxim., together with apigenin and acacetin and their 7-O-glucosides, luteolin, chrysoeriol 7-O-glucoside, kaempferol and quercetin 3-O-rhamnosides, and 6-hydroxykaempferol 3-methyl ether 6-O-glucoside [19, 20] . On the other hand, flavonoid compounds have rarely been recorded for Serratula species. Thus, S. bracteifolia (Iljin) Stankov was reported to produce kaempferol and quercetin [21] , and S. inermis Gilib. yielded quercetin 3-methyl ether, apigenin and luteolin [22, 23] . Thus, flavonoids of the genera Saussurea and Serratula are hardly surveyed, despite the size of the genera. In this paper, we describe the leaf flavonoids of nine Saussurea species, S. alberti, S. elegans, S. gnaphalodes, S. involucrata, S. konuroba, S. kuschakewiczii, S. leucophylla, S. schanginiana, S. sordida, and Serratula lyratifolia, collected from Tien Shan Mountains and adjacent areas. With the exception of S. elegans and S. involucrata, the remaining eight species were analyzed for flavonoids for the first time.
Saussurea alberti and S. konuroba: In the 2D-PC and HPLC, a major flavonoid spot and peak appeared together with a few minor ones, respectively; the flavonoid composition of these two Saussurea species was essentially the same. A major flavonoid (2) was isolated from these species and identified as quercetin 3-O-rutinoside by UV and LC-MS, characterization of acid hydrolyzates, and direct TLC and HPLC comparison with authentic rutin.
Saussurea elegans:
Three flavonol glycosides (1 -3) and a flavone aglycone (12) were isolated from the leaves and characterized as 3-O-rutinosides of kaempferol, quercetin and isorhamnetin, and hispidulin (5,7,4´-trihydroxy-6-methoxyflavone). Two polymethoxylated flavone aglycones, hispidulin and pectolinarigenin have been reported earlier from a different collection [6] . However, the latter flavonoid was not detected in this survey. Instead, three flavonol 3-O-rutinosides were found in the species. Kaempferol and isorhamnetin 3-O-rutinosides were detected in Saussurea species for the first time. (24) . The latter compound is a new report for the genus Saussurea.. Three flavone aglycones, which may be present in exudates, were identified as luteolin (11) , selagin (5,7,4´,5´-dihydroxy-3´-methoxyflavone, 15) and selagin 7-methyl ether (14) by TLC, UV spectra [24] , and LC-MS. Selagin and its 7-methyl ether were found in Saussurea species for the first time.
Saussurea involucrata: A major flavonoid (2) was isolated and identified as quercetin 3-O-rutinoside. Four flavone glycosides (20, 22, 25 and 26) were also obtained and characterized as 7-O-glucosides of apigenin, luteolin, hispidulin and nepetin. Four free flavones (11 -13 and 18) were identified as luteolin, hispidulin, nepetin and jaceosidin from UV spectral data, and direct TLC and HPLC comparison with authentic samples.
Each individual of two populations, collected in Kyrgyz and Kazakhstan, exhibited the same flavonoid pattern. From S. involucrata collected in Xinjiang Province, China, two flavonol glycosides, quercetin 3-O-rutinoside and 3-O-rhamnoside, and three aglycones, quercetin, hispidulin and jaceosidin, have earlier been reported [8, 9] . The flavone glycosides isolated in this survey, and free luteolin and nepetin were not mentioned in previous papers [8, 9] . 
Hydroquinone
Arbutin ( Saussurea kuschakewiczii: Two populations were surveyed and it was shown that their flavonoid composition is identical. Two quercetin glycosides (2 and 4) were isolated from the leaves and identified as 3-O-rutinoside and 3-O-glucoside. (28) and isoorientin (30) ; two further compounds (29 and 31) were characterized as apigenin 6,8-di-C-glycoside and luteolin 8-C-glycoside, respectively. The presence of C-glycosylflavones in the genus Saussurea is a new observation.
Saussurea sordida: When MeOH extracts from the leaves of this species were analyzed by two-dimensional paper chromatography (2D-PC), many spots appeared as either a yellow or blue fluorescence on the chromatograms, suggesting that the flavonoids are flavonol 5-and/or 7-O-glycosides [25, 26] . Six flavonoids (6 -10 and 27) were obtained either as pale yellow powders or solutions. Two of them (9 and 27) were identified as quercetin 7-O-glucoside and luteolin 5-O-glucoside by UV spectroscopy, LC-MS, acid hydrolysis, and direct TLC and HPLC comparisons with authentic samples. UV spectral data [24] Kusano et al. [19] . These have also been reported to occur in the related genus Cirsium [27] of the tribe Cardueae [28] . Infraspecific variability was not observed in the flavonoid composition of the five analyzed populations of S. sordida. 
Serratula lyratifolia:
Two flavonoids (1 and 2) were isolated from the leaves and identified as quercetin and kaempferol 3-O-rutinosides. Apart from these flavonol glycosides, a white powder was obtained as a major component, which was identified as hydroquinone-
Saussurea elegans Ledeb.
Between Bolishoi Almatinka and Bishkek, 1,400 m alt., Republic of Kazakhstan, 27 July 1995 (TNS9522089). After concentration, the extracts were separated by PC using BAW, 15% HOAc and BEW. Isolated flavonoids were purified by Sephadex LH-20 column chromatography using 70% MeOH.
Saussurea gnaphalodes

Identification:
The flavonoids were identified by UV spectroscopy, LC-MS, characterization of acid hydrolysates (aglycones and sugars), and direct TLC and HPLC comparisons with authentic samples: kaempferol 3-O-rutinoside (1) from Alangium premnifolium Ohwi (Alangiaceae) [29] , quercetin 3-O-rutinoside (2) from Saruma henryi Oliver (Aristolochiaceae) [30] , isorhamnetin 3-O-rutinoside (3) from Asarum caulescens Maxim. (Aristolochiaceae) [31] , quercetin 3-O-glucoside (4) from Camptotheca acuminata Decne (Nissaceae) [30] , quercetin 3-O-galactoside (5) [38] , isoorientin (30) from Japonolirion osense Nakai (Petrosaviaceae) [39] . TLC, HPLC, LC-MS, and 1 H and 13 C NMR spectroscopic data of the compounds that could not be compared with authentic samples were as follows. 
